Mutational analysis of an antigenic peptide shows recognition in a loop conformation.
We have analyzed the recognition between an antigenic undecapeptide and a monoclonal antibody through a mutational approach. Antibody mAb164 is directed against the native form of the TrpB2 subunit of Escherichia coli tryptophan synthase. It recognizes a synthetic peptide, P11, constituted of residues 273-HGRVGIYFGMK-283 of TrpB with high affinity. P11 was fused with a carrier protein, MalE, to facilitate its manipulation. The affinities between mAb164 and the MalE-P11 hybrids were measured by competition enzyme-linked immunosorbent assay (ELISA). The changes of the P11 residues into progressively shorter residues, the comparison of changes into Pro and Ala, and the study of double mutants showed the following. Four hydrophobic residues of P11, Val276, Ile278, Tyr279, and Phe280, were predominant in the interaction. For some residues, e.g., Tyr279, most groups of the side chain contributed to the interaction. For others, only some groups played a significant role, e.g., the Cdelta group of Ile278 or the Cbeta group of Phe280. The lack of side chain in position Gly281 and a tertiary interaction between the side chains of Ile278 and Lys283 were important. P11 was recognized in a loop conformation, close to that of residues 273-283 of TrpB in the crystal structure of the complete tryptophan synthase, TrpA2TrpB2. Comparison of our mutational data with NMR data on the conformation of the isolated peptide P11 and with kinetic data on its interaction with mAb164 indicate that mAb164 selects a conformer of P11 that represents only a small minority of the molecules. Our results provide useful information on the mechanisms by which linear epitopes and unconstrained peptides are recognized by receptors.